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Outline
I. Hubble Space Telescope
II.James Webb Space Telescope
III.OSIRIS-REx Asteroid Sample Return Mis
FastFactsaboutHubble
• Launched in 1990
• 354 mi above earth; 97 min per 
orbit
• Five total servicing missions (SM1, 
SM2, SM3A, SM3B, SM4)
• Primary mirror—spherical 
aberrations—necessitated
COSTAR
• Key achievements of Hubble (e.g., 
Hubble constant)
• Future plans for Hubble
















Filter wheel in provided housing (left) & filter wheel in housing with placer to 





















Figure 13. F160BW filter. 














































Primary Science Goal for JWST is to observe the Universe 
when it first began to emit light, approximately 200 Million 
years after the Big Bang
Due to the Doppler shift of the emitted light, looking back that 
far in time requires the ability to make infrared observations
Omotion = Orest + z Orest
Distant astronomical










410 434 486 656 Infrared
In the infrared, the 
hotter an object is 














Integrated Science Instrument Module (ISIM) 
- Located inside an OTE provided ISIM Enclosure
- Contains 4 Science Instruments (NIRCam, NIRSpec








- Components maintained at  
ambient temperatures on cold 
side of the observatory
Thermal Region 1
- Components cooled to  
cryogenic temperatures
Thermal Region 3
- Components maintained 
at ambient temperatures
Sunshield (SS)
-5 layers to provide thermal
shielding to allow OTE and ISIM






Optical Telescope Element (OTE)
- 6.5 meter Three-Mirror Anastigmatic 










JWST – NASA’s Transformer
(L + ~ 26 d) Initial WFS&C 
Commissioning
(L + 6 months) 
Commissioning
Complete
1 Week Interval between ticks(L + ~ 84 d) Complete WFS&C 
Commissioning. Instrument 
Checkout and WFS&C Monitoring 
& Maintenance Begins.  Some SI 
checkout will occur during 
WFS&C Commissioning.
(T0) Launch
(L + 2.7 d) Sunshield Deployment
(L + 3.0 d) DTS Deployment
(L + 4.7 d) SMSS, PMBA Deployments
(L + ~ 30 d) Global 
Alignment Begins
(L + ~ 52 d) Fine 
Phasing, MIMF Begins

















Configuration 1 Configuration 2 Configuration 3





To follow JWST to launch go to www.jwst.nasa.gov
Follow OSIRIS-REx on Twitter
@OSIRISRex
To follow OSIRIS-REx to launch go to www.osiris-rex.lpl.arizona.edu




• 2 meters (6.6 feet) per side
• 8.5 m2 (91 square feet) of solar panels    
• Lithium ion batteries
• 5 Instruments:
• Measurements in x-ray, visible and 
infrared
• Laser topography measurements
• Touch-and-Go Sampler
• Sample Return Capsule
OSIRIS-REx Spacecraft Scientific Instrumentation
Which Asteroid?


















in the Daytime Sky




in the Daytime Sky
“Bennuset” at 10:58 pm










~50 m (165 ft.) diameter object Æ ~10 MT
Tunguska Event – June 30, 1908
~100 m (330 ft.) meteorite,
~5-30 MT explosion
Knocked Down ~830 square miles of forest
180,000 x more 
energy than 
Little Boy

?
